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immm&u^-b. 

*ttafc"*-*w*3H i **** 2§eM<v*ms®mMS' 
-b. 

[ft 5 ] MiE* 5 'J — %Mt LX . 1irfE«i& 
-K 

[«*j*8 ] sec Miex 7 y mvu >riz 

[000 1] 



[0002] 

ttz. ^mm&&<nma(£fovx&mtmmttw$ 
iz&^xnmmi} i M&izifckix^i>. *eo— - 

iS-f^&fflCtJV^. ±IElB8i£K:«i: &f£«£R&it-f 

[0003] sttiSffiyRffrt tr , 

mHi. # 18^2 000-7788 3^#B. #^¥2 
000-82892^fB. 0 0 0 - 8 2 8 9 

3 #&$8fc:ieiB<9i$ffi# t #> & . ftlfBT 2000-778 

;\-/jj±ttt l zmmLx^-#j*m&ftZT&&^ z<7»\ 
-#j*ffimfoco$mizmw.mtnzwM.Uzmm&.w.w 

trffiULX^i. HMT2 0-0 0-7 7 88 3-94MI 
LTV^. 4fc. ^^2 00 0-8289 2^f8 

immmx-te&LK^miwmmz. T-m^- b t 

m&Mfc*ffl7FLX\.->&. HISf20 00-82 

8 9 3^mt, A-^yyy v 7mnmmttt®M!g. 

[0004] 

[!6W»SfeL«J: -5 t-t&mmi ±Ml<?>£ o ^<«*c7>m 

2000-7788 3^$8KlQet<oaiiffi 
{4. &mz±*)^lzT-M^Tfn&MW&te.£&iimt 
5 h^S.t//N-*^l«5t*5r^^'«> - 1 ifiX% 

4.tff*U->.— ^¥2 0 0 0-7 7 88 3^ 
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lot. ±»t LT*ra«WKttfl«>*tr 
[00 0*51 t;t. ±«h tT«»i&lR« 

}S«$:illlSt-r-5»t^T*#>S. 
[0006] 

[0007] Lfz&iX . £ttfc Lttf>*«iftlK«M* 

9<r k .#-#:/«8wiia»frc*>*fc*>. ^estt^jft© 

-$-■5,. ££T\ ««iWJl»«cJ*' , «i>^-«T**fc*>. 

mm. mm&m-k o'mm^m.m mm) -r^mm.® 
m«K{* (xr-iKx*) zimiz&m-tzzttfX'Z 

[0009] tf^2tC^S^1±m*©«R>— M4, 

[ooio] Ltzif^x. &mk<wtm&m&my- 

[0011] »«JB3tc#&^tt«&iKiR>-- Hi. 
[0012] LtztfiX . S»Ji: UT-ecoE-^iti^ 



[0013] IB*Jfi4 t=**aRBtt«te»R^ Mi. 
SL-Cn-x^y^/iSr^Bfe-rSiS^F^&nMi:. mile 

a y?m*BfoLKmmmzmm-$'h>v >rt 

[0014] Ufc0*-»-C , fCOWSfciDCBflc 

<7)-£mzhtz-ox . is^mim. T-mtz9tm-&. - 

&ft?mmuz£t)2km$:3-T a y^stu ^f*, 

lx. mt< n-r- < yymtt-t &m$m.<7>mmi,z 
®&&<jzmzmmRismsnix&. *lx. 
wmwwft&tmLteimiimtf. z>nffiFft±izwm 

*«i vrnzmrtmizfthtiz . 

[0015] 5 C«*5RBtt«SMM5lV- 

[0016] irtztf-iX. mm<^w&nmm^~ 

[0017] fS*JS6tC^-S.^tt«i*©4X->-b{i:. 

[ooi8] LtzWix. mm\t Lxzcom&mz'j? 

[0019] ii^iS7 ^S^MttmjStRJR^- hti. 
H*31 4 JbM 6 O v vT fT.*»<0fii£l;;*5 v mzmfHr 

[ 0 0 2 0 3 VfztfiX. mfeMWift&RXfifeikMiZ 
Wmk. LX<7)fclZft&Liz1k. mftTmuMb LXco 
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[0021] z<r>t £ . xtty&i^ft^&SkMZWfia 
4 yym&&&ti>. utt^i&smjM yy 

Sr^iinLT. m.WizJ:m4tftm-i>t. new* us 

yy*m-ftbLxz.wz& 
mat . ^^a^TOa*^*^* v4fjrc**tc 

[0022] fS^Jg8(c^l>^mtt«^iSlR^- hti. 

n^^STovv^a^it&icfcv^ sE^. Mia 

[0023] ufc**-»"c. ><-f ^/o; omtt^ftne 
mmnzxnmMLK^zmmLx. s.<X7msmmco 
7 n y ? co^mx'^mtipm±.izmm zmfct h tz 

[0024] |f^9fc&&^14m&iR«^#7CfliS£ 
ffcti. fi^]Sl7bS8<7)V^i'^3&v30^i4m&©JtX>— 

[00253 . £ ^flfclim&ElJRH&Ttfli 

-f&ZttfX'Zh. 

[ 0 0 2 6 ] *>A»SH»:7cffiJti: Brffite 
[0027] 

[0028] [^ifeojgss i ] nstajm 1 ti^sm 

teWVLi'-hlZfor). £0*8M±tt»(WR2'-Mi» ft 
WMb LX<V7toz£ttRVmmfem.&ft&Lt:*yV 



[0029] im^fc®w%wnm.mimtmb tr 
m&wte &«mi l zmm-fz>z\btfx'% 

S.±ttiU^x7>(h»li. 3 0MJ|gi5aJi-Cie 
*U#4b<tt. 5 0Sfi&£JLLia-£-*-&. 
[0030] 1frlSfflf*:aati: l/Ctt. WftRttft 

#T'#. mz.\i. m&w&mzQimzti&Jvvy'. 
mm. mm.wtmz&m-tzzbtfX'Zz, u>»u & 

fcttflrt"* fc*. w&«a8*t£teffl-r «> i t aw* t 

[0031 ] L*U ffi^^ii. gfebPS'Ji: LT, 

- Y^.W(r>^mm<nwmzRx$'t mut'ytc^z. b& 
w&ntwmt* Mfm.ttLK^ttfiz&.fti'X 

TW&lz*Lhim\*M&X'*l>b%3LbtLh. * 

tj. &ttmt*>B-&ftii; m^}i"c\ *<jo. 3—i. o 

[0032] ttz. >u yfb btii. wfammw* 
®mmi,zwgx'% i> i><r>x'htiifi£m(r>i><r>$:tiim-f 

hZbtfX'%. Mttf. K (PAA 

m) „ T— 3j">"t4PAAm, Af^ttPAAm, Mtt 

[0034] ^-r, xyv-zmm-tzizii. 
xmz&^x. wmbLxotuz. zttbLx<?>nwi 
mmftztkALxftmzzvm&mctzbmz^ 
mwb Lxn&mmzmnLx&mzx *)m&#&. 
u mmzzv^Kmamizmztz. mz. m 
yym&i.mzi5\^x . iffls&mzjw >y*m}a 

mj!feiSiR*»** { ^^KS<' ^fex'jzmzffim l . m^ia 
[0035] tii. asa-^usictjvr, a^tt^i 

>yt:maLxi>fk^. mzzt:. mw>?w&jL 
n.<?xk, mmtxffizts^x, ±nm&mzPAAmm 
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ixi>^\ 

[ o o 3 6 ] jjaKsateis. >w yym&n 

■Sffl&li. * 1 0 0 0 g tc*t IW&ftX 1 0 0 gifciSi: 

k*»#*u\ zti£<om^mmx'H. X7'j-+w 
^ta^^t^^EKft-^i* * * as u jwKtfcWttT-r 

[0037] taut, tmxuiza^x . ue^j: a JC 

[ 0 0 3 8. ] i<0k * » «««IR»*tt-'^^-*'C* 
$"CJ4. J^SSB^?Ltt«F#A>fcl8it¥ 

iz&mLxfrzmmz*z < , a*Hs«L*<ttSfc:**' 
[0039] c\<wk. mnnwi&t mm. vv^nmz 

iswc. ±MmMk<rtSMMZ7V*LX^zWiL. 

moMizn^x. mxtmmi&mix i^-b^z 

ft* . d«o4 o iz LT . Xtto&lB 1 WWttWWWR 

©jr^— h o-kmzhtz ~>x #f«tcjsv ^earcapfls l- . 



«wca ■& . rottttutiK is- b ozmzbtz -> 
x. ns^n-xn. TM&zzmth. -extern. ±»t 

LXW^Wft®<n*t:-&ttx : 7 U— fcifclMWTOIfi 
[0041] ifc. Stffia&SI 1 14, X5 y £fe« 

fcfz,z\ttfX'%h. zc7)t%r&. mm^im&m. 

[0042] mfeoj^Hs i {4. m.ftimzM?m 
m&£Dffif&-?z>zki>xzz>. c\<o&&. mmt t 
xz<7)m-£m*'j>-%^i><?>X'ii*>h-i>K m.ftvm&fti> 

[0043] imi&n&m 2 ] mm<?>Bm2 fcPHsm 

Ltzffifm.nmizm%-?i>j<4 z&ts. 

«, jec, afetraffjfc tr s mre^'-f >^4 db» us 

[0044] fiJIEtgfeiaJR^i: UC<?37 x 7^ h^t 

tTt4. m®.®mmz-&£tfm2iih^ i yy-&co& 

*/H7x5^ h (MeFe 2 0 4 ) , ^o7X*-f bM 
7x7^h (RT0 3 ) . ^vM^x^'fh (R 3 
Fe 6 0, 2 ) . ?/*h7"5yAM h^x^-fh, 6 
M^i?-! h (MFe u 0 19l MMe 2 Fe l6 0 27 . 
M 2 Me 2 F e 12 0 22 , M 3 M e 2 F e 2 «O tl ) $:«fflt. 
.lix^^v^^ 1 ntfcit 2M£Xk<?>m£ii*S:®ft I 
X n& W f-ftco h CD Sr^ffl-f hc\b ifiX * h . -Z £ 
■C, Me(42<WD^)KS^^®. R«43ttO#4Ja-f^ 
T«4M^S. M(4T/V*y±5S^T-J>S. 
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xtr*/PM7x7-r h^^tiv^hr^v^M v-m.7 
ea^uv s^ifis^Kiu-cji. 7x5>( yen®.*®. 

[00.45] i^. «WK8tffci: LXnfi-XyVtb 

Lxa. m&®.wmz--{&izimzix&'<?y-®.e> : & 
v ?^<r)&m*-#ytt¥izm\-$-z>ztifx'% 

[0 0 4 6] £MtLXcD7 hmt. 3 OfifiSB 

v±X'®.£ l . f?£ t < 5 oM^mja^-r & . 
-#>mi. 2mmm&±m&L. mi<te. 5 ma 

Si5JjLhiE^-?>. /577-fH«i. 1 OllSfilJllffi 

717^ h*»£3 0~9 0fiiS5<7)3£B. 
;Kxf&£ 5-6 5MiS&«&ffl^& W 
*L<»i. 7x7^hM5 0-8 0il^iEi> # 
-tf^t»£5~l 5MaSS^«gffl^-ri>. £#i:LTO 
7i7>f hW&XVT'yyr-l t-f&<0lE-£f>J-£ti. 

7i5-f h^3 0-8 5ftfig5<0$5BL /57t 
-< 0—6 5M*g5<OiEffli:'f-?.C:i:^-C#S. 

#£tXJi. 7x7^ MS}£5 0-7 5fi*a5Oi5ffl. 
/57r>f h&£2 0— 4 5 MaSK>S£ffl 
[ 0 0 4 7 ] fcfc, )h.£iRiDUSI^ 

assis^-r S - i: **Jff * t v v 

[ o o 4 si mmtf&msmt lxh. wm&z 
&m&&&mtmz&Ri-t&zttfX'%. Mti£. mm 
mm. tfyxim. ^yuxmrn^mms.. 

®&£tMm®i$imzmmi-zzbtfX'tsz. z<?>o 

angzm-sLntii-sMsx'mm-tz z t rfx-z & . t 
*>»u mmsMm^ mumtLx. im^^m^ 



[ 0 0 4 9 ] SnB. 

gfeUnfili, WmftX\ $)0. 3—1. OSSSPoSffiHt 

mmmm^mwrnt. mmx-too. 3- 
i. oasap<offiHbi-tT.tf-Hi-T*s>«.. m^tR 

Jt^gS&oSliu IBfrfrT'ftO. 3 — 1 . OMSBO&H 
b -ttiii+ftX'3b Z> . niz , S&iKlKtti: 1X7x7^ 

m&iz:&&ftX'$)0. 3~i. oafigpcoKH t-rn 

[0050] lEK. frlBiS-^^PSiJi: 

mmftmt&ffif^w&nziiZ'tiomwzwiLx 

a-T < yfmiB&X'Z Zi><7)X'hiUf. &&<r>i><r> 

t , r-* y&mft? wmt zmm-tz ztwrni 
w mm. *rf-*y&&ft z f L m.mibLxte. ^fi 

1 07?— 1 0 077cO*^^1±PAAmSr. T— ^>"t± 
MfFFW&kmbLXte. 073-1 OOTJ^T- 

[0051] ±fc. ffie^'f ^/fc tTt±. 3— r >- 

T>v$i-Vi\sm<n*^*y'mmiiztt>M yy*$m 

[0052] jet;. Miem^iSiR^^ffl*^*^ 
%hmmm*m&k%ttWLm\b lt«. ^ffitc 

;gc0tO£teffl-$-'5>.rfc#-e#?>. Mi.t±\ PAAm« 

r^u/wrs YT7V)vmsm.-£W (aa) . 

T S /if;M ? ? >J U- h . ( D M A E M ) ^5:fiOT-r 

tf, SI^-C'i~3%<7)S'J^-T'^Jirm{i*v +^«* 
[0 0 53] &tC. ±|£ffiR!t3!)^^?.X7y-5rffifflL 
[0054]*^*, ^7 U-?rlSS?-r«. fctt-. « 
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Mhx^mz^m^miL. is-Kfttimmiz&ft? 

-Tty&mttT&MmbZmuVX. «mcJ:0S^ 
[00 5 51 i<Oi:#> *5 'J— ^ (*40 O&^i&iR 

[0056] *<of£. x-f ^ateietfcwc. r/u 
ftlitf . mz^m. Lfziitt ^ttasflS*^' <-f y ^ tr 

Sfifi. LTH*-*-&. ^m:<tO. =§• 

[ 0 0 5 7 ] S^iI^-XStcfcv\-C. HfetefaX 
lz£2>&mtfa±&e>3WZ\ -fctf*^ K 9- 

Mimmn$fcim{t&tot:mnLxi>&^. & 
tz. s^straa«J*i-&if§*fctt^M y 

[0 0 5 8] *cof£. mm<tn:mz&\\x . ±ie?s^fBt 
k p a a m^os^mffisM-rs . , ±ie 



[ o o 5 9 ] jjewBateis. ftft^ffihumm. 
-sun. 'U y?m&iM. m&ttJMfrt,%&t$$\m 

K*r-r&#ffcisk Lxn&fc&nwfeit. mM<mmi 

b mm. * 1 0 0 0 g iZttLWWftX'l 0 0 g*SS£: 

yvmaizx^^fRmsi^(owmmm^<owm 

mzLkcommt LtZ%>£-. A^-U— +"W«-f >-^^!lD 

te «t a-r ^ y^mm^j&m^mmu^^m^ 
{£Mm^<nm%BUfc%.fetf+-fri<zfthtx. mtemv&fc 
tmfMmmzwzizwmztiz. rje&w:, « 

t%(nmz*zm^x±^m&i:m>tztLxi*. 

[0060] m&zmz&\^x. ±a^>mz 
mm Ltz* ? v - z&mmnziimFmi.tzmk lx 
wmt2>ztiz£*)%i7kL. &K&Ftfuzm&mm 

ItoZ-t < v W& . Z\<n b # . " HMoJ^ffi 1 t'^Jt k |3| 
SMC. HMO^®2T{4V^*fi: UTOffi^KJR^* 

mnwmfmm?zmtmm<. &nmm±izmm 
tfz. z\<?>b%. mmtm^tf. &bv> 
mkjiizx vmgLXE&Tmmmmzz vmtzm&r 
h. mz. frfrzmmvtmi. x^v-imwz&^x 

)V7WF>^ b H«tf>tMfc&«rifi k ^ s . 

[0061] ^c7^. iiifi^sii kPi«, ri-^xs 
sas*istc*jv%x. mmtmiti/&Lxi/-htf. 

mZ'&& . Z\<r>£ olzLX. ^6fe0^ffi20^14«jS 
©IRv— h ^SBS-Ti. - b tfX'Z h . 
[0062] Z\<0X o izm&LfzT-te&m.W.W.i'- h 

T^m.^MmsLU'>-h(D±mzt>tz^x . isv^ 

X'*&. 
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[0063] mte<7>mm2tt. gmmim 1 1 m 

[00641 mm<VBU3 ] HJfc<9^!83 Ji, ±IEO 

abb*-. #a<7)=<X7cii3Sk -r-sct * . $mp> 

[0065] ±Sl&tti}^*hT-m&mm®.i'- hSr 
f [ 0 0 6 6 1 4i\ #i*feOJBfl& 1 2t*feT«Stt 

tag**-*. «v"»r. £o«5fci»3ftfc£*»w>* 

V [ 0 0 6 7 ] 3ris. i^N^^A«JtW^SRJi^ffl-r 

/wr/P 5 -MP«o**«4 fc«*$M^tc WbHfcJttffE 

Ji, ffl»4M§Jft"C, 9 0*4%O3n^^;U>-'J^i:, 
1 0lA%<o^g?^*i'^Afc^&£>'y#^3i 

[0068] 4fc. ^ttS«C©fR^- K::«fc OJBJftL 
T^N^AflfjtttK. WC$--f IW* h U -7A4fcte;tf y 



tf, H»»t88M?W«"fBthyW4:. 12* 
fi^Btffcv^^A (WISH) fcj&»&3:*3Ett*# 

[00 6 9] 

[0070] [IBtffl 1 ] 1 TI4. KTORflsW 

Sftfcl/C. Wft : FaiOj«tf)Mn-Mg- 1 Zn»X 
9 3wt% (fifttf) S:ig-£LfcS&5U'-h*t«« J t 

fc. -e^asM«t*»«tfctt«. jQttfti oo mhz 
«-3fi4t% s«»jt*tt4jajbw»&:t'u ^^a-r- 

{i. 80 0MHz-7GHzt, l-6dB/cmt* 
Uz. 

[0071] \_mim2 ] StflsW2-C»4. 
/i^6* B B B 7x5'( K (Wl7x07?X75t-) 8} 
(TDKH) **#rr«fflU 9 3wt% (mfiSP) £ 

Jt*S*. «WR6GHz'4T, i«a»AcJ42£Lb& t »^ 
fut . ^^St 6 G H z 4 1'. ®K*ju « 2 CLbGW 
#t, metta-Cli: 3GHz~l 8GHzT3~30 
dB/cmt*0. GHz ffliWtT** ^miKlft W 

[0 07 2] [HSkOT3] HM0!I3T{±. ¥^*i^@l 
0//c7)Mn-Mg-Zn^Xf^;US7ji9'f bt& (T 

LTv -?-0^-h?rH»:7cli3t (*£ 1 Ocm) k 



[0073] 





^^7^ h (wt%> 


(wt%) 


1 


93 1 


0 


2 


9 5 


3 


3 


93 


5 


4 


9 1 


7 


5 


0 


78 



[0074] *<m&. &TOMMW&S&tme>1X 

[0075] 
[£12] 
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1 76 28 6 (P200 2-1 7$8 





samm* (dB) 


3 0MH2 


1 0 0—5 OOMH i 


1000MHz 




1 7 d BSJUt 


2 5 d B£JLL 


1 0 d B fiUi 


1 


1 5 d B£i_t 


2 0 d B£ii 


1 5 d B£ll: 


2 


1 7dB£A±l 


2 3d B£U; 


1 7dB£Ol 


3 


1 8 dBOJh 


25dB£lfc 


2 OdB£JLh 


4 


1 8dB&_b 


2 5 d B£t± 


2 0dB£U: 


5 


1 9 dBUUi 


1 3 dB£Lh 


20dB£U: 



[0076] imam* ] mm.ffl4X'H. w-&in=?-&i u 7x^4 hmmftmw®.mk<r>imiz&w.Ltzm& 
DKttU) toxtfriyyi mmm^Ltz^b^ [0077] 

KIPUr. *^-h*H»0E«BB Ocm) fc [«3l 





h (wt%) 


^777^ h (wt%) 


1 


85 


1 3 


2 


80 


1 8 


3 


75 


23 



[0078] iSlT^^lRlRlximi^^ [0079] 

[«4] 





BONfcCgS (dB) 


30MHz 


100-500MHZ 


1 OOOMHz 


1 


1 7dB£Lb 


23dBJ£AJL 


1 5dB£Lb 


2 


18dB£l± 


26dB£Lb 


1 6dBJ£JLt 


3 


18dBJ^± 


23dB£JLb 


lBdBJgJUL ! 



JRWPI^ASr'i-tfX 7 'J — tc i & #jt# r5 TtbT'$> S k£ 
[0084] ffi^ia 5 K«*?F«ttttWRB5'- Mi. 
IR h £ J: OSflSKSffi-rS C k 4 . 

[0085] tt*jR6 Kz^h^m^wm.^- Mi. 
[0086] ia«ja7 liz&h^mfemtom.i'- m. 



[0 080] 

[SkBJMSI] I3Lktf>J: 5 lc« mi&%. 1 tc{£4 Wttm 

^syc^- Mi. LxnmmmnfrtzKh'Stif. 

:/fc£»L&;*5y-£#£LT&4fctf>. ±*JkL 
Tm&©JKW&^ U— 4JW6*«rt&C 

*>4 k i&te . ffin^^ttS.y r «i«©JtX#tt2r^»-r 4 
Clk#-C£4. 

[0081] fi^JS 2 (c«4^-f4m&©iR^- b li. 

IR^— t-£J:9 3c«fcitflW 4 i k #T S 4 . 
[0082] M*JS3 lZ®Z>^t&&MMM^- Mi. 

^&tt£^4^tttSJ*©JRS'- h £&«"*~4 - k 

[0083] mim* c«*T«tt*««iK5'- v <i> 
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[0087] IB*)S8 lZ&&T-m&'®fc®.W.i'- Mi. 



(51) Int. CI. 7 
C0 8K 

C08L 
D2 1H 



(72)ffe9J# # '&=■ 
<72)#5» B?# ^~ 
<72)»3J# #» 
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Translation of Relevant Part of Published Unexamined Japanese 
Patent Application (KOKAI) 2002-176286 

[0028] 

[Embodiment 1] 

Embodiment 1 relates to a non-flammable electromagnetic 
wave absorbing sheet. The wave absorbing sheet is fabricated 
by forming slurry into a sheet having specific dimensions . The 
slurry is made by mixing and dispersing a main component and 
additives in water as a dispersion medium. The slurry includes 
wave absorbing powder as the main component made of a specific 
wave absorbing material. As the additives the slurry includes 
carrier fibers that carry the wave absorbing powder, and a binder 
that fixes the wave absorbing powder to the carrier fibers. 
[0029] 

The wave absorbing material to make the wave absorbing 
powder may be any material having a wave absorbing capability. 
For example, a magnetic wave absorbing material such as a 
magnetic oxide (ferrite) that absorbs electromagnetic waves 
through the use of magnetic resonance loss, or a conductive wave 
absorber (such as carbon) that absorbs (attenuates) 
electromagnetic waves by a conductive current may be preferably 
used. The proportion of the ferrite powder as the main 
component is 30 % by weight or greater, and preferably 50 % by 
weight or greater. 
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[0064] 

[ Embodiment 3 ] 

Embodiment 3 relates to a non-flammable wave absorbing 
three-dimensional structure manufactured through the use of the 
non-flammable wave absorbing sheet fabricated as described 
above* The three-dimensional structure may be of various types 
such as a layered structure having a lattice- like cross section, 
a layered structure having a triangular cross section, a 
corrugated structure, and a honeycomb structure. In Embodiment 
3, the three-dimensional structure is embodied as a honeycomb 
structural material. 
[0065] 

A honeycomb core (a honeycomb structural material) using 
the non-flammable wave absorbing sheet made up of the 
above-mentioned components may be fabricated as described below, 
for example, through a method similar to typical fabrication 
of honeycomb cores . 
[0066] 

First, screen transfer or roller coating is utilized to 
apply stripes of adhesive having a specific width with specific 
spacing to a surface of the non-flammable wave absorbing sheet 
obtained in Embodiment 1 or 2 . A plurality of such wave absorbing 
sheets with stripes of adhesive are prepared and stacked in such 
a manner that the stripes of adhesive of every sheet are half 
a pitch off the stripes of adjacent sheets. The sheets are then 
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pressed in the vertical direction to be bonded to one another. 
Next, a block made up of a plurality of non-flammable wave 
absorbing sheets thus bonded to one another is cut in the 
direction orthogonal to the stripes of adhesive, so that a piece 
obtained from the block has a specific width corresponding to 
a desired thickness of the honeycomb structural material. The 
piece thus obtained is expanded from both sides to form the 
honeycomb structural material. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame resistant radio wave absorbing sheet and three dimensional 
structure for absorbing a flame resistant radio wave excellent in flame resistance and radio wave absorbing 
characteristics, possible to be made from a slurry containing only a radio wave absorbing material as a main 
material. 

SOLUTION: The flame resistant radio wave absorbing sheet is made from a slurry is which a main material and 
additive are mixed with and dispersed in a water working as a dispersion medium. The slurry contains the radio 
wave absorbing powder comprising ferrite powder and/or carbon powder as a main material, and also contains as 
additives a carrier fabric which carries the radio wave absorbing powder, a polymer additive which covers the 
surface of radio wave absorbing powder and carrier fabric to form a coating layer, and a binder which tightly fits 
the radio wave absorbing powder forming the coating layer to the carrier fabric forming the coating layer. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A noncombustible electric wave absorption sheet characterized by coming to mill paper a slurry which added 
support fiber which supports said electric wave absorption fine particles, and a binder which fixes said electric wave 
absorption fine particles for said support fiber including electric wave absorption fine particles which consist of a charge 
of an electric wave absorber as a principal member. 

[Claim 2] Said slurry is a noncombustible electric wave absorption sheet according to claim 1 characterized by not 
including any materials other than said electric wave absorption fine particles as a principal member. 
[Claim 3] Said support fiber is a noncombustible electric wave absorption sheet according to claim 1 or 2 characterized 
by consisting of heat-resistant fiber. 

[Claim 4] Support fiber which supports said electric wave absorption fine particles as a principal member including 
electric wave absorption fine particles which consist of ferrite powder and/or carbon powder, A macromolecule additive 
which covers the surface of said electric wave absorption fine particles and support fiber, and forms a coating layer, A 
noncombustible electric wave absorption sheet characterized by coming to mill paper a slurry which added a binder 
which fixes electric wave absorption fine particles in which said coating layer was formed, for support fiber in which 
said coating layer was formed. 

[Claim 5] Said slurry is a noncombustible electric wave absorption sheet according to claim 4 characterized by not 
including any materials other than said electric wave absorption fine particles as a principal member. 
[Claim 6] Said support fiber is a noncombustible electric wave absorption sheet according to claim 4 or 5 characterized 
by consisting of heat-resistant fiber. 

[Claim 7] They are claim 4 characterized by for said macromolecule additive consisting of cation nature polyacrylamide 
and anionic polyacrylamide, and said binder consisting of a cation nature inorganic binder thru/or the noncombustible 
electric wave absorption sheet of six given in any 1 term. 

[Claim 8] Furthermore, said slurry is claim 4 characterized by including a polymer coagulant which condenses a fibrous 
object which consists of said electric wave absorption fine particles and heat-resistant fiber which fixed with said binder 
thru/or the noncombustible electric wave absorption sheet of seven given in any 1 term. 

[Claim 9] A noncombustible electric wave absorption three-dimensional structure object characterized by forming claim 
1 thru/or one noncombustible electric wave absorption sheet of 8 in the three-dimensional structure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is lightweight and relates to a noncombustible electric 
wave absorption sheet and a noncombustible electric wave absorption three-dimensional structure object excellent in the 
processability to various products while it has incombustibility and an electric wave absorption property. This invention 
can be used especially suitable for wave absorbers, such as a product for an anechoic chamber and anechoic chambers, 
an electromagnetic shielding material, etc. 
[0002] 

[Description of the Prior Art] In recent years, with development of a microelectronic technology and information 
communication technology, various electronic equipment spreads and electric wave use is quickly expanded in the 
mobile communications field etc. towards implementation of a highly informative society. We are anxious about on the 
other hand the electromagnetic wave (electric wave) emitted from these devices affecting precision-mechanical- 
equipment associated equipment etc. Then, in every country in the world, since the specification about an 
electromagnetic wave noise is set up in order to prevent the effect by the above-mentioned electromagnetic wave, and it 
corresponds to the specification, many measurement of the electromagnetic wave noise in an anechoic chamber, i.e., an 
immunity (electromagnetic wave-proof noise figure) trial, is performed. In this immunity trial, since it examines by 
irradiating the electromagnetic wave of the big power in a measuring object object, the electromagnetic wave of big 
power is irradiated by the wave absorber which constitutes an anechoic chamber, the electromagnetic wave absorbed 
with the wave absorber itself is transformed into heat energy, and the wave absorber itself generates heat greatly. 
Therefore, the safety to ignition, i.e., incombustibility, is strongly required of the wave absorber used for an anechoic 
chamber. 

[0003] As a wave absorber equipped with this incombustibility, the technology of a publication is in JP,2000-77883,A, 
JP,2000-82892,A, and JP,2000-82893,A. After JP,2000-77883,A mills paper and solidifies [ desiccation ] the slurry 
which contains a water inorganic compound as a principal member and considers as a sheet, it carries out the laminating 
of this sheet to the shape of a honeycomb, forms a honeycomb structure object, and is indicating the wave absorber 
which covered the conductive material on the surface of this honeycomb structure object. After JP,2000-77883,A mills 
paper and solidifies [ desiccation ] the slurry which contains a water inorganic compound and a conductive material in 
coincidence as a principal member and considers as a sheet, it is indicating the wave absorber which carried out the 
laminating of this sheet to the shape of a honeycomb. Moreover, JP,2000-82892,A is indicating the wave absorber 
which joined the noncombustible layer which consists of a noncombustible sheet or an inorganic coating layer to the 
electric wave absorption Plastic solid which combined carbon black etc. and the particulate matter of a minerals hollow 
object with inorganic adhesive. Furthermore, JP,2000-82893,A is indicating the wave absorber which combined electric 
conduction material, such as carbon black, the particulate matter of a minerals hollow object, and inorganic 
reinforcement fiber with inorganic adhesive. 
[0004] 

[Problem(s) to be Solved by the Invention] The above conventional wave absorbers have the outstanding 
incombustibility and the outstanding electric wave absorption property, and demonstrate effect sufficient as a 
component of an anechoic chamber etc. Since especially technology given in JP,2000-77883,A can form the sheet 
material and honeycomb structure object which possess incombustibility and an electric wave absorption property easily 
by paper milling, the application range is desirable also from points, such as breadth and cost. On the other hand, as a 
principal member, since the wave absorber of JP,2000-77883,A contains a water inorganic compound, its content of the 
conductive material which are the part and a charge of an electric wave absorber decreases. Therefore, if paper can be 
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milled by the slurry which contains only the charge of an electric wave absorber as a principal member, a very 
advantageous effect is expectable in respect of the cost reduction by raw material reduction etc. 
[0005] Then, it offers a technical problem noncombustible electric wave absorption three-dimensional structure objects, 
such as offer of the noncombustible electric wave absorption sheet which has the outstanding incombustibility and the 
outstanding electric wave absorption property, and a honeycomb structure object which used the noncombustible 
electric wave absorption sheet, while paper milling by the slurry which includes only the charge of an electric wave 
absorber as a principal member is possible for this invention. 
[0006] 

[Means for Solving the Problem] A noncombustible electric wave absorption sheet concerning claim 1 comes to mill 
paper a slurry which added support fiber which supports said electric wave absorption fine particles, and a binder which 
fixes said electric wave absorption fine particles for said support fiber including electric wave absorption fine particles 
which consist of a charge of an electric wave absorber as a principal member. 

[0007] Therefore, electric wave absorption fine particles as a principal member exist by very high density over the 
whole noncombustible electric wave absorption sheet after paper making, and demonstrate an electric wave absorption 
property effectively. Moreover, since electric wave absorption fine particles which consist of a charge of an electric 
wave absorber are minerals, such as a ferrite and carbon, they are crossed to the whole noncombustible electric wave 
absorption sheet, and demonstrate high refractoriness and incombustibility. Here, since electric wave absorption fine 
particles are powder-like, if they remain as it is, dedropping from porous filtering media (a reed screen, cloth, wire 
gauze, etc.) of paper-making equipment and paper making are impossible for them at the time of paper milling, however 
- according to claim 1 - electric wave absorption fine particles as a principal member - a binder - minding - the 
surface of support fiber as an additive - density ~ in order that support fiber which was supported highly and supported 
a lot of electric wave absorption fine particles may form a fiber layer on a porous filtering medium, the same paper 
making as a case of the usual pulp paper becomes possible. 

[0008] Here, conductive wave absorbers (carbon etc.) which absorb an electric wave according to charges of a magnetic 
electric wave absorber, such as an oxide magnetic material (ferrite) which can use a thing of arbitration as a charge of an 
electric wave absorber of electric wave absorption fine particles if it has an electric wave absorption property, for 
example, absorbs an electric wave by magnetic resonance loss, and electric conduction current (attenuation) can be used 
suitably. 

[0009] In a configuration of claim 1, as for a noncombustible electric wave absorption sheet concerning claim 2, said 
slurry does not contain any materials other than said electric wave absorption fine particles as a principal member. 
[0010] Therefore, a noncombustible electric wave absorption sheet after paper making is substantially formed only of 
electric wave absorption fine particles, and demonstrates a high electric wave absorption property and incombustibility. 
Moreover, classes of principal member of a paper-making material can be reduced, and a production cost can be 
reduced. 

[001 1] As for a noncombustible electric wave absorption sheet concerning claim 3, said support fiber consists of heat- 
resistant fiber in a configuration of claims 1 or 2. 

[0012] Therefore, although there are few the loadings as an additive, support fiber itself has thermal resistance and it 
contributes to the whole incombustibility. 

[0013] Support fiber which supports said electric wave absorption fine particles including electric wave absorption fine 
particles which a noncombustible electric wave absorption sheet concerning claim 4 becomes from ferrite powder 
and/or carbon powder as a principal member, It comes to mill paper a slurry which added a macromolecule additive 
which covers the surface of said electric wave absorption fine particles and support fiber, and forms a coating layer, and 
a binder which fixes electric wave absorption fine particles in which said coating layer was formed, for support fiber in 
which said coating layer was formed. 

[0014] Therefore, electric wave absorption fine particles as a principal member exist by very high density over the 
whole noncombustible electric wave absorption sheet after paper making, and demonstrate an electric wave absorption 
property effectively. Moreover, electric wave absorption fine particles which consist of ferrite powder and/or carbon 
powder which are minerals are crossed to the whole noncombustible electric wave absorption sheet, and demonstrate 
high refractoriness and incombustibility. Here, electric wave absorption fine particles are powder-like, and if they 
remain as it is, dedropping from a porous filtering medium of paper-making equipment and paper making are 
impossible for them at the time of paper milling, however, the surface of support fiber on which electric wave 
absorption fine particles in which according to claim 4 coating of the support fiber as electric wave absorption fine 
particles and an additive as a principal member is carried out in the surface with a macromolecule additive, and it has a 
coating layer after that first similarly have a coating layer through a binder - density - it is fixed and supported in large 
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quantities highly. And in order that support fiber which supported a lot of electric wave absorption fine particles may 
form a fiber layer on a porous filtering medium, the same paper making as a case of the usual pulp paper becomes 
possible. At this time, fixing to support fiber of electric wave absorption fine particles is performed more certainly and 
firmly by existence of a coating layer by macromolecule additive. 

[0015] In a configuration of claim 4, as for a noncombustible electric wave absorption sheet concerning claim 5, said 
slurry does not contain any materials other than said electric wave absorption fine particles as a principal member. 
[0016] Therefore, a noncombustible electric wave absorption sheet after paper making is substantially formed only of 
electric wave absorption fine particles, and demonstrates a high electric wave absorption property and incombustibility. 
Moreover, classes of principal member of a paper-making material can be reduced, and a production cost can be 
reduced. 

[0017] As for a noncombustible electric wave absorption sheet concerning claim 6, said support fiber consists of heat- 
resistant fiber in a configuration of claims 4 or 5. 

[0018] Therefore, although there are few the loadings as an additive, support fiber itself has thermal resistance and it 
contributes to the whole incombustibility. 

[0019] In a configuration of claim 4 thru/or either of 6, said macromolecule additive consists of cation nature 
polyacrylamide and anionic polyacrylamide, and, as for a noncombustible electric wave absorption sheet concerning 
claim 7, said binder consists of a cation nature inorganic binder. 

[0020] Therefore, if a cation nature polymer coagulant and an anionic polymer coagulant as a macromolecule additive 
are added and mixed distribution is carried out by stirring after distributing electric wave absorption fine particles and 
support fiber in water as a dispersion medium, respectively a cation nature polymer coagulant and an anionic polymer 
coagulant will react with each electric wave absorption fine particles and each heat-resistant fiber, will cover each of 
those surfaces, and will form a coating layer. 

[0021] By adding a cation nature polymer coagulant first, next adding an anionic polymer coagulant at this time On the 
surface of each electric wave absorption fine particles charged in negative in a slurry, and each heat-resistant fiber, a 
cation nature polymer coagulant carries out joint fixing easily first. Further, an anionic high polymer coagulant carries 
out joint fixing easily, and forms a coating layer charged in negative in the coating layer surface of each electric wave 
absorption fine particles which formed a just charged coating layer, next were just charged, and each heat-resistant fiber. 
Then, if a cation nature inorganic binder is added and mixed distribution is carried out by stirring, each electric wave 
absorption fine particles and each heat-resistant fiber which are charged in negative and distributed to stability will 
approach mutually as a medium, and will combine and fix a just charged cation nature inorganic binder. Thereby, in 
each fireproof fiber surface, much electric wave absorption fine particles fix in large quantities by very high density, and 
a rod-like structure or a fibrous object with which electric wave absorption fine particles serve as a substantial 
component is constituted. 

[0022] A noncombustible electric wave absorption sheet concerning claim 8 contains a polymer coagulant which 
condenses a fibrous object with which said slurry consists of said electric wave absorption fine particles and support 
fiber which fixed with said binder further in a configuration of claim 4 thru/or either of 7. 

[0023] Therefore, a fibrous object which consists of said electric wave absorption fine particles and support fiber which 

fixed with a binder condenses with a polymer coagulant, constructs a bridge mutually, and forms big and rough flocks 

of a three-dimensional network. And in order that a fibrous object may form a fiber layer on a porous filtering medium 

in the state of these big and rough flocks, filterability improves and paper-making nature improves. 

[0024] A noncombustible electric wave absorption three-dimensional structure object concerning claim 9 forms claim 1 

thru/or one noncombustible electric wave absorption sheet of 8 in the three-dimensional structure. 

[0025] Therefore, this noncombustible electric wave absorption three-dimensional structure object can also have a 

property and an effect of the above-mentioned noncombustible electric wave absorption sheet. 

[0026] In addition, as this three-dimensional structure, there are a laminated structure of a cross-section grid-like 

laminated structure and cross-section 3 corniform, corrugated structure, honeycomb structure, etc. 

[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0028] The gestalt 1 of the [gestalt 1 of operation] operation starts a noncombustible electric wave absorption sheet, and 
this noncombustible electric wave absorption sheet mills the slurry which carried out mixed distribution of a principal 
member and the additive in the water as a dispersion medium, and is formed in the shape of [ of a predetermined 
configuration ] a sheet. A slurry contains as an additive the support fiber which supports said electric wave absorption 
fine particles, and the binder which fixes said electric wave absorption fine particles for support fiber, including the 
electric wave absorption fine particles which consist of a predetermined charge of an electric wave absorber as a 
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principal member. 

[0029] The conductive wave absorbers (carbon etc.) which absorb an electric wave according to charges of a magnetic 
electric wave absorber, such as an oxide magnetic material (ferrite) which can use the thing of arbitration as a charge of 
an electric wave absorber of said electric wave absorption fine particles if it has an electric wave absorption property, 
for example, absorbs an electric wave by magnetic resonance loss, and electric conduction current (attenuation) can be 
used suitably. The ferrite powder as a principal member is blended above 30 weight sections, and is blended more than 
50 weight sections preferably. 

[0030] Moreover, the pulp which can use the thing of arbitration as said support fiber if support of electric wave 
absorption fine particles is possible, for example, is used for the usual paper making, a synthetic fiber, an inorganic 
fiber, etc. can be used. However, in order to maintain the incombustibility of the noncombustible electric wave 
absorption sheet after paper making on higher level, it is desirable to use heat-resistant fiber. 
[0031] However, even if the effect to which support fiber does to the properties of the whole noncombustible electric 
wave absorption sheet, such as incombustibility, since only very few rates as an additive are added uses materials which 
do not have thermal resistance, such as usual pulp, from few things, it is thought that the effect which it has on 
incombustibility can be disregarded. In addition, the loadings of support fiber are solid content, and if they are made 
into the range of the about 0.3 to 1.0 weight section, they are enough. 

[0032] Moreover, as a binder, if electric wave absorption fine particles can be fixed for support fiber, the thing of 
arbitration can be used, for example, inorganic polymer binders, such as organic macromolecule binders, such as 
polyacrylamide (PAAm), anionic PAAm, the cation nature PAAm, and both sexes PAAm, and/or alumina sol, can be 
used. 

[0033] Next, how to manufacture a noncombustible electric wave absorption sheet using the slurry which consists of the 
above-mentioned presentation is explained. 

[0034] First, in order to prepare a slurry, while supplying the electric wave absorption fine particles as a principal 
member to the water as a dispersion medium and carrying out mixed distribution by stirring in a raw material mixing 
production process, the support fiber as an additive is added, mixed distribution is carried out by stirring, and it 
maintains in the uniform distributed condition by stirring. Next, in a binder mixing production process, a binder is added 
into the above-mentioned mixed liquor, and electric wave absorption fine particles are combined with the support fiber 
surface with a binder, and it fixes. At this time, in each support fiber surface, much electric wave absorption fine 
particles fix in large quantities by very high density, and the rod-like structure or fibrous object with which electric 
wave absorption fine particles serve as a substantial component is constituted. 

[0035] In addition, in a raw material mixing production process, water inorganic compounds, such as sepiolite, brucite, 
and ******, may be added for the purpose, such as the paper-making disposition up by the joint disposition top. 
Moreover, in a raw material mixing production process or a binder mixing production process, fibrous binders, such as 
Vinylon fiber, may be further added for the purpose, such as grant on the strength. Furthermore, in a focusing-ized 
production process, polymer coagulants, such as PAAm, are added into the above-mentioned mixed liquor, this fibrous 
object is condensed, the filterability at the time of paper making is increased, and paper-making nature may be made to 
improve after said binder mixing production process again. 

[0036] In addition, it sets at the pulp preparation production process which consists of the above-mentioned raw 
material mixing production process, a binder mixing production process, etc., and, as for the blending ratio of coal of 
each component as a dispersed phase to the water as a dispersion medium in a slurry, it is desirable for it to be referred 
to as less than lOOg by solid content to lOOOg of water, and to make concentration of each dispersed phase component 
in a slurry into high concentration. By concentration thinner than this, the reaction by binder addition in a slurry may not 
fully occur, but trouble may be caused to fixing to the support fiber of electric wave absorption fine particles, and paper- 
making nature may fall. When it considers as the concentration more than the above, the reaction by binder addition in a 
slurry is fully performed, and electric wave absorption fine particles fix certainly for support fiber. Moreover, after a 
reaction, even if the crosslinking bond of electric wave absorption fine particles and the support fiber is carried out 
firmly, they add water after that even if and thin the whole concentration, once formed association is not separated. 
[0037] Then, in a paper-making production process, it dehydrates by transporting the slurry prepared as mentioned 
above on the porous filtering medium (it being [ in the case of for example a long network type paper-making machine ] 
a cylinder mould in the case of a long network and a cylinder-mould type paper-making machine) of paper-making 
equipment, and developing, and said fibrous object is dipped up on a porous filtering medium. In addition, as paper- 
making equipment, various common paper-making machines, for example, a Fortlinear paper machine, a twin-wired 
paper machine, a cylinder machine, etc. can be used. 

[0038] Since electric wave absorption fine particles are powder-like at this time, if it remains as it is, dedropping from 
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the porous filtering medium of paper-making equipment and paper making are impossible. On the other hand, electric 
wave absorption fine particles are condensed with a flocculant, it considers as big and rough flocks, and dipping up on a 
porous filtering medium is also considered. However, only by condensing only electric wave absorption fine particles, 
filterability is bad and cannot perform sufficient paper milling, however — according to the gestalt 1 of operation ~ the 
electric wave absorption fine particles as a principal member - a binder - minding - the surface of the support fiber as 
an additive — density the support fiber which was supported highly and supported a lot of electric wave absorption 
fine particles, i.e., the fibrous object which carries out the substantial component of the electric wave absorption fine 
particles, forms a fiber layer on a porous filtering medium, moreover, this fibrous object has very large bulk as 
compared with an electric wave absorption fine-particles simple substance, and fluid resistance is markedly alike, and 
since it is large, the distributed condition which did not sediment easily [ a fibrous object ] in a slurry during slurry 
migration, and was stabilized is maintained. Therefore, the same paper making as the case of the usual pulp paper 
becomes possible. 

[0039] Then, like the usual paper making, in a press production process, the fiber layer after the above-mentioned 
dehydration is pressed, and it dehydrates further, and in a desiccation production process, a dehydration fiber layer is 
dried and a sheet-like object is obtained. Thus, the noncombustible electric wave absorption sheet of the gestalt 1 of 
operation can be manufactured. 

[0040] Thus, the electric wave absorption fine particles as a principal member exist by very high density over the whole 
noncombustible electric wave absorption sheet after paper making, and the manufactured noncombustible electric wave 
absorption sheet demonstrates an electric wave absorption property effectively. Moreover, since the electric wave 
absorption fine particles which consist of a charge of an electric wave absorber are minerals, such as a ferrite and 
carbon, they are crossed to the whole noncombustible electric wave absorption sheet, and demonstrate high 
refractoriness and incombustibility. Consequently, while paper milling by the slurry which includes only the charge of 
an electric wave absorber as a principal member is possible, the outstanding incombustibility and the outstanding 
electric wave absorption property can be demonstrated. 

[0041] Moreover, as a principal member, a slurry can constitute the gestalt 1 of operation so that any materials other 
than said electric wave absorption fine particles may not be included. In this case, the noncombustible electric wave 
absorption sheet after paper making is substantially formed only of electric wave absorption fine particles, and 
demonstrates a high electric wave absorption property and incombustibility. Moreover, the classes of principal member 
of a paper-making material can be reduced, and a production cost can be reduced. Consequently, the noncombustible 
electric wave absorption sheet of high performance can be offered more more cheaply. 

[0042] Furthermore, the gestalt 1 of operation can also constitute support fiber from heat-resistant fiber. In this case, 
although there are few those loadings as an additive, support fiber itself has thermal resistance and it contributes to the 
whole incombustibility. Consequently, the noncombustible electric wave absorption sheet which has higher 
incombustibility can be offered. 

[0043] The gestalt 2 of the [gestalt 2 of operation] operation starts a noncombustible electric wave absorption sheet, and 
this noncombustible electric wave absorption sheet mills the slurry which carried out mixed distribution of a principal 
member and the additive in the water as a dispersion medium, and is formed in the shape of [ of a predetermined 
configuration ] a sheet. A slurry contains the electric wave absorption fine particles which consist of ferrite powder 
and/or carbon powder as a principal member. As said electric wave absorption fine particles, either ferrite powder and 
carbon powder can be used, or both can be used together by the proper blending ratio of coal, a slurry — moreover, the 
macromolecule additive which covers as an additive the surface of the heat-resistant fiber as support fiber which 
supports said electric wave absorption fine particles, and said electric wave absorption fine particles and heat-resistant 
fiber, and forms a coating layer, and the binder which fixes the electric wave absorption fine particles in which said 
coating layer was formed, for the heat-resistant fiber in which said coating layer was formed are included. A slurry 
contains the polymer coagulant which condenses the fibrous object which consists of said electric wave absorption fine 
particles and support fiber which fixed with said binder as an additive further. 

[0044] The various ferrite powder of the shape of powder generally used for a wave absorber as ferrite powder as said 
electric wave absorption fine particles can be used. For example, a spinel ferrite (MeFe 204), a perovskite type ferrite 
(RT03), a garnet ferrite (R3Fe 5012), a magnetoplumbite type ferrite, and the method ** ferrite (MFe 12019, MMe2Fe 
16027, M2Me2Fe 12022, M3Me2Fe 24041) of six can be used, and the powder-like thing which pulverized and 
acquired any one sort or two sorts or more of these sintering objects can be used. Here, iron-group transition metals 
divalent in Me and R are [ transition metals and M of trivalent rare earth ion and T ] alkaline earth metal. Among these, 
it is desirable to use a spinel ferrite or a magnetoplumbite type ferrite from points, such as the high magnetic resonance 
loss effect and cost. As for the particle of an electric wave absorber, d/3 or less is [ d/2 or less ] much more desirable, 
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although particle size of ferrite powder can be made into the path of arbitration in the limitation which can fix for heat- 
resistant fiber preferably to thickness d which carries out paper making from points, such as underwater dispersibility 
and a sticking tendency to heat-resistant fiber. About magnetic properties, since what has the larger particle diameter of 
a ferrite has higher permeability, permeability at least with the big amount of mixing of a ferrite is obtained. 
[0045] Moreover, various carbon materials, such as the various carbon powder of the shape of powder generally used 
for a wave absorber as carbon powder as electric wave absorption fine particles, for example, a graphite, (graphite), and 
carbon black, can be used. 

[0046] The ferrite powder as a principal member is blended above 30 weight sections, and is blended more than 50 
weight sections preferably. Moreover, when using carbon powder alone as a principal member, carbon powder is 
blended more than 2 weight sections, and is blended more than 5 weight sections preferably. Graphite powder is 
blended more than 10 weight sections, and is blended more than 20 weight sections preferably. Furthermore, the 
blending ratio of coal of the ferrite powder as a principal member and carbon powder can make for example, ferrite 
powder the range of 30 - 90 weight section, and can make carbon powder the range of 5 - 65 weight section. Preferably, 
let ferrite powder into the range of 50 - 80 weight section, and let carbon powder be the range of 5 - 15 weight section. 
The blending ratio of coal of the ferrite powder as a principal member and graphite powder can make for example, 
ferrite powder the range of 30 - 85 weight section, and can make graphite powder the range of 10 - 65 weight section. 
Preferably, let ferrite powder into the range of 50 - 75 weight section, and let graphite powder be the range of 20 - 45 
weight section. 

[0047] In addition, it is desirable to set up suitably the class of electric wave absorption fine particles, particle size, the 
blending ratio of coal, etc. corresponding to the absorption frequency required of a wave absorber. 
[0048] Moreover, the various fiber which demonstrates thermal resistance can be used as said heat-resistant fiber, for 
example, a mineral fiber or inorganic fibers, such as organic macromolecule system fiber, such as metal fibers, such as a 
carbon fiber, a glass fiber, and stainless steel fiber, and an aramid fiber, and rock wool, can be used. Among these, it is 
desirable to use an aramid fiber or carbon fiber from the point equipped with each property, such as a sticking tendency 
with thermal resistance, high intensity, and a binder, with sufficient balance. In this case, either an aramid fiber and 
carbon fiber can be used, or both can be used together by the proper blending ratio of coal. However, since there is little 
effect to which heat-resistant fiber does to the properties of the whole noncombustible electric wave absorption sheet, 
such as incombustibility, since only very few rates as an additive are added, it is thought that the effect by the class is 
comparatively small. In addition, as for heat-resistant fiber, such as an aramid fiber, it is desirable to use what (the shape 
of a graft) was fibrillated. the cutting tool comparison which used mere cylindrical fiber when carrying out like this - 
carrying out ~ as support fiber - electric wave absorption fine particles - efficient - more extensive - density - it 
can support highly. 

[0049] In addition, the addition of the heat-resistant fiber to electric wave absorption fine particles is solid content, and 
if it is made into the range of the about 0.3 to 1 .0 weight section, it is enough. Moreover, when using only ferrite powder 
and only carbon powder is used for this addition as a wave absorber, it may be changed by the case where both are used 
together. When using only ferrite powder as a wave absorber, the addition of heat-resistant fiber is enough if it is made 
into the range of the about 0.3 to 1.0 weight section by solid content. Moreover, when using only carbon powder as a 
wave absorber, the addition of heat-resistant fiber is enough if it is made into the range of the about 0.3 to 1.0 weight 
section by solid content. Furthermore, when using together ferrite powder and carbon powder as a wave absorber, the 
addition of heat-resistant fiber is enough if it is made into the range of the about 0.3 to 1.0 weight section by solid 
content. 

[0050] Furthermore, the thing of arbitration can be used, if each surface of each electric wave absorption fine particles 
and each heat-resistant fiber is covered and a coating layer can be formed as said macromolecule additive. However, it 
is desirable to use together a cation nature polymer coagulant and an anionic polymer coagulant from the point of the 
sticking tendency to the heat-resistant fiber of electric wave absorption fine particles. For example, as a cation nature 
high polymer coagulant, the cation nature PAAm of molecular weight 100,000-1 million can be used, and anionic 
PAAm of molecular weight 100,000-1 million can be used as an anionic high polymer coagulant. 
[0051] Moreover, the thing of arbitration can be used, if it approaches and joins together and each of the electric wave 
absorption fine particles in which the coating layer was formed, and heat-resistant fiber can be mutually fixed as said 
binder. However, as mentioned above, when a cation nature polymer coagulant and an anionic polymer coagulant are 
used together as a macromolecule additive, it is desirable to use cation nature inorganic polymer binders, such as 
alumina sol, from the point of a sticking tendency. 

[0052] Furthermore, the thing of arbitration can be used if it is used as a usual flocculant in paper making as a polymer 
coagulant which condenses the fibrous object which consists of said electric wave absorption fine particles and support 
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fiber. For example, PAAm, an acrylamide acrylic-acid copolymer (AA), dimethylaminoethyl methacrylate (DMAEM), 
etc. can be used. In addition, if this polymer coagulant is added at 1 - 3% of a rate with very few rates, for example, 
solid content, to the electric wave absorption fine particles as a principal member, sufficient cohesive force will be 
acquired. 

[0053] Next, how to manufacture a noncombustible electric wave absorption sheet using the slurry which consists of the 
above-mentioned presentation is explained. 

[0054] First, in order to prepare a slurry, while supplying the electric wave absorption fine particles (ferrite powder 
and/or carbon powder) as a principal member to the water as a dispersion medium and carrying out mixed distribution 
by stirring in a raw material mixing production process, heat-resistant fiber is added, mixed distribution is carried out by 
stirring, and it maintains in the uniform distributed condition. Next, in a macromolecule additive mixing production 
process, the cation nature polymer coagulant and anionic polymer coagulant as a macromolecule additive are added into 
the above-mentioned mixed liquor, and mixed distribution is carried out by stirring. Thereby, respectively a cation 
nature polymer coagulant and an anionic polymer coagulant react with each electric wave absorption fine particles and 
each heat-resistant fiber, cover each of those surfaces, and form a coating layer. 

[0055] At this time, both the each electric wave absorption fine particles and each heat-resistant fiber in a slurry 
(underwater) are charged in negative. Therefore, it is desirable to add a cation nature polymer coagulant first, next to 
add an anionic polymer coagulant first, as addition sequence of two kinds of macromolecule additives. If it carries out 
like this, it will be thought that the following reactions occur. That is, the coating layer which the cation nature high 
polymer coagulant carried out joint fixing easily, and was just first charged on the surface of each electric wave 
absorption fine particles charged in negative in the slurry and each heat-resistant fiber is formed. Next, further, an 
anionic high polymer coagulant carries out joint fixing easily, and forms the coating layer charged in negative in the 
coating layer surface of each just charged electric wave absorption fine particles and each heat-resistant fiber. Of the 
above reaction, the coating layer charged in negative is formed in the surface of each electric wave absorption fine 
particles and each heat-resistant fiber as a result, and each electric wave absorption fine particles and each heat-resistant 
fiber stabilize and distribute to homogeneity in a slurry according to the repulsive force by the negative charge. 
[0056] Then, in a binder mixing production process, cation nature inorganic polymer binders, such as alumina sol, are 
added, and mixed distribution is carried out by stirring. Then, each electric wave absorption fine particles and each heat- 
resistant fiber which are charged in negative and distributed to stability as mentioned above approach mutually as a 
medium, and combine and fix the just charged cation nature inorganic polymer binder. That is, with a cation nature 
inorganic polymer binder, on the coating layer surface of the heat-resistant fiber surface, it is approached, joined 
together and established and a lot of electric wave absorption fine particles which similarly have a coating layer fix to 
each heat-resistant fiber surface and details. Thereby, in each fireproof fiber surface, much electric wave absorption fine 
particles fix in large quantities by very high density, and the rod-like structure or fibrous object with which electric 
wave absorption fine particles serve as a substantial component is constituted. 

[0057] In addition, in a raw material mixing production process, water inorganic compounds, such as sepiolite, brucite, 
and ******, may be added for the purpose, such as the paper-making disposition up by the joint disposition top. 
Moreover, in a raw material mixing production process, a macromolecule additive mixing production process, or a 
binder mixing production process, fibrous binders, such as Vinylon fiber, may be further added for the purpose, such as 
grant on the strength. 

[0058] Then, in a focusing-ized production process, polymer coagulants, such as PAAm, are added into the above- 
mentioned mixed liquor. Then, the fibrous object obtained at the above-mentioned binder mixing production process 
condenses with a polymer coagulant, constructs a bridge mutually, and forms the big and rough flocks of a three- 
dimensional network. And in order that a fibrous object may form a fiber layer on a porous filtering medium in the state 
of these big and rough flocks, filterability improves and paper-making nature improves. Consequently, while being able 
to shorten paper-making time amount, the yield can be improved and a production cost can be reduced. 
[0059] In addition, it sets at the pulp preparation production process which consists of the above-mentioned raw 
material mixing production process, a macromolecule additive mixing production process, a binder mixing production 
process, and a focusing-ized production process, and, as for the rate of each component as a dispersed phase to the water 
as a dispersion medium in a slurry, it is desirable like the gestalt 1 of operation for it to be referred to as less than lOOg 
by solid content to lOOOg of water, and to make concentration of each dispersed phase component in a slurry into high 
concentration. By concentration thinner than this, the coating stratification reaction by addition of the macromolecule 
additive in the inside of a slurry and the fixing reaction to the heat-resistant fiber of the electric wave absorption fine 
particles by binder addition may not fully occur, but trouble may be caused to fixing to the support fiber of electric wave 
absorption fine particles, and paper-making nature may fall. When it considers as the concentration more than the 
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above, the coating stratification reaction by binder addition in a slurry and the fixing reaction reaction to the heat- 
resistant fiber of electric wave absorption fine particles are fully performed, and electric wave absorption fine particles 
fix certainly for heat-resistant fiber. Moreover, after a reaction, even if the crosslinking bond of electric wave absorption 
fine particles and the heat-resistant fiber is carried out firmly, they add water after that even if and thin the whole 
concentration, once formed association is not separated. 

[0060] Then, in a paper-making production process, it dehydrates by transporting the slurry prepared as mentioned 
above on the porous filtering medium of paper-making equipment, and developing, and said fibrous object is dipped up 
on a porous filtering medium, the gestalt 1 of operation described at this time the same - the gestalt 2 of operation ~ 
the electric wave absorption fine particles as a principal member — a macromolecule additive and a binder — minding — 
the surface of the heat-resistant fiber as an additive ~ density - it is supported highly and the fibrous object which 
carries out the substantial component of the electric wave absorption fine particles forms a fiber layer on a porous 
filtering medium. Moreover, at this time, fibrous objects construct a bridge according to their cohesive force, and they 
form a three-dimensional network more densely. Furthermore, this fibrous object maintains the distributed condition 
stabilized during slurry migration. Therefore, the same paper making as the case of the usual pulp paper becomes 
possible. 

[0061] Then, like the gestalt 1 of operation, in a press production process, the fiber layer after the above-mentioned 
dehydration is pressed, and it dehydrates further, and in a desiccation production process, a dehydration fiber layer is 
dried and a sheet-like object is obtained. Thus, the noncombustible electric wave absorption sheet of the gestalt 2 of 
operation can be manufactured. 

[0062] Thus, the electric wave absorption fine particles as a principal member exist by very high density over the whole 
noncombustible electric wave absorption sheet after paper making, and the manufactured noncombustible electric wave 
absorption sheet demonstrates an electric wave absorption property effectively. Moreover, since the ferrite and/or 
carbon as electric wave absorption fine particles are minerals, they are crossed to the whole noncombustible electric 
wave absorption sheet, and demonstrate high refractoriness and incombustibility. Consequently, while paper milling by 
the slurry which includes only the charge of an electric wave absorber as a principal member is possible, the outstanding 
incombustibility and the outstanding electric wave absorption property can be demonstrated. 

[0063] Moreover, like the gestalt 1 of operation, as a principal member, a slurry can constitute the gestalt 2 of operation 
so that any materials other than said electric wave absorption fine particles may not be included, in this case — the 
gestalt 1 of operation described ~ agitation — ** can be demonstrated like this. 

[0064] The gestalt 3 of the [gestalt 3 of operation] operation starts the noncombustible electric wave absorption three- 
dimensional structure object manufactured using the noncombustible electric wave absorption sheet manufactured as 
mentioned above. This noncombustible electric wave absorption three-dimensional structure object is carried out as 
honeycomb structure material with the gestalt 3 of operation which can be made into various kinds of three-dimensional 
structures, such as a cross-section grid-like laminated structure, a laminated structure of cross-section 3 corniform, 
corrugated structure, and honeycomb structure. 

[0065] The honeycomb core which used the noncombustible electric wave absorption sheet which consists of the above- 
mentioned component (honeycomb structure material can be formed as follows by the same method as the usual 
honeycomb core manufacture, for example.) 

[0066] First, adhesives are applied to width of face predetermined at a fixed gap in the shape of a muscle with a screen 
imprint or a roller-coating cloth on the surface of the noncombustible electric wave absorption sheet obtained with the 
gestalten 1 or 2 of operation, and the noncombustible electric wave absorption sheet which formed ** of adhesives in 
this way - many - several sheets are stuck by pressure superposition and from the upper and lower sides, as only a half- 
pitch shifts mutually between the noncombustible electric wave absorption sheets with which ** of the adhesives 
adjoins, and it pastes up mutually, subsequently, it pasted mutual [ this ] - many - the block which consists of a 
noncombustible electric wave absorption sheet of several sheets is cut with ** of adhesives to the predetermined width 
of face according to the thickness of the honeycomb structure material of which it is required in the direction of a right 
angle. And honeycomb structure material is formed by spreading this cutting object from both sides. 
[0067] In addition, as adhesives used for manufacture of this honeycomb structure material, since the thermal resistance 
of a noncombustible electric wave absorption sheet is high, organic adhesives, such as vinyl acetate resin, can be used. 
However, in order to obtain more excellent refractoriness and thermal resistance, use of inorganic adhesive is desirable. 
And as such inorganic adhesive, what blended the curing agent with an aqueous solution or water dispersions, such as 
water glass (silicate), aluminium phosphate, colloidal silica, or a colloidal alumina, suitably can be used. As the 
example, it is a solid content presentation and the silica system inorganic adhesive which consists of 90% of the weight 
of colloidal silica and 10% of the weight of a magnesium silicate can be mentioned. 
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[0068] Moreover, it is that impregnation or covering is still more desirable in water glass constituents, such as a sodium 
silicate or a potassium, to the honeycomb structure material formed with the noncombustible electric wave absorption 
sheet. Covering which water glass hardened is formed in the surface of a noncombustible electric wave absorption sheet 
of this, and the physical reinforcement, the water resisting property and also the refractoriness, and thermal resistance of 
honeycomb structure material can be raised more by it. In addition, the water glass constituent used for the impregnation 
of this honeycomb structure material or covering can be formed as a denaturation water glass constituent which consists 
of 88% of the weight of a sodium silicate, and 12% of the weight of a magnesium oxide (curing agent) by solid content. 
[0069] 

[Example] Hereafter, the example of this invention is explained. 

[0070] In the [example 1] example 1, the noncombustible electric wave absorption sheet was manufactured using the 
slurry which consists of the following concrete presentations. That is, in slurry preparation, as electric wave absorption 
fine particles, Mn-Mg-Zn system spinel ferrite powder (TDK Corp. make) with a mean particle diameter of lOmicro 
was used alone, and the magnetic sheet which mixed 93wt% (weight section) was made as an experiment. As a result of 
evaluating the magnetic properties, to near the frequency of 100MHz, four or more are obtained, in an attenuation 
coefficient alpha, permeability mu is 800MHz - 7GHz, and is 1 - 6 dB/cm, and it checked that absorption and 
attenuation of a big electromagnetic wave were obtained. 

[0071] In the [example 2] example 2, the method ** ferrite (W mold FEROKKUSUPURANA) powder (TDK make) 
with a mean particle diameter of 3micro of six was used alone, and the magnetic sheet which mixed 93wt% (weight 
section) was made as an experiment. As a result of evaluating the magnetic properties, as for permeability mu, two or 
more were obtained to the frequency of 6GHz. To the frequency of 6GHz, with the attenuation coefficient alpha, two or 
more are obtained, permeability mu is 3 - 30 dB/cm in 3GHz - 18GHz, and it checked that absorption and attenuation of 
a big electromagnetic wave were obtained with the RF band of GHz. 

[0072] The sheet which mixed Mn-Mg-Zn system spinel ferrite powder (TDK Corp. make) with a mean particle 
diameter of lOmicro and carbon fine particles was made as an experiment, the sheet was made into the three- 
dimensional structure (a length of 10cm), and the [example 3] example 3 estimated the electric wave absorptivity ability 
at the time of installing in the front face of a ferrite sintering object wave absorber. The rate of a compounding ratio was 
made into the following. 
[0073] 
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0074] Consequently, the following electric wave absorptivity ability was obtained. 
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[0076] The sheet which mixed Mn-Mg-Zn system spinel ferrite powder (TDK Corp. make) with a mean particle 
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diameter of lOmicro and graphite fine particles was made as an experiment, the sheet was made into the three- 
dimensional structure (a length of 10cm), and the [example 4] example 4 estimated the electric wave absorptivity ability 
at the time of installing in the front face of a ferrite sintering object wave absorber. The rate of a compounding ratio was 
made into the following. 



[0077] 
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0078] Consequently, the following electric wave absorptivity ability was obtained. 
;0079] 
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[0080] 

[Effect of the Invention] As mentioned above, it can demonstrate outstanding incombustibility and the outstanding 
electric wave absorption property while paper milling by the slurry which includes only the charge of an electric wave 
absorber as a principal member is possible for it, since the noncombustible electric wave absorption sheet concerning 
claim 1 comes to mill paper the slurry which added the support fiber which supports said electric wave absorption fine 
particles, and the binder which fixes said electric wave absorption fine particles for said support fiber including the 
electric wave absorption fine particles which consist of a charge of an electric wave absorber as a principal member. 
[0081] Further, since said slurry does not contain any materials other than said electric wave absorption fine particles as 
a principal member, the noncombustible electric wave absorption sheet concerning claim 2 can offer more cheaply the 
noncombustible electric wave absorption sheet of high performance more. 

[0082] Further, since said support fiber consists of heat-resistant fiber, the noncombustible electric wave absorption 
sheet concerning claim 3 can offer the noncombustible electric wave absorption sheet which has higher 
incombustibility. 

[0083] The noncombustible electric wave absorption sheet concerning claim 4 is support fiber which supports said 
electric wave absorption fine particles as a principal member including the electric wave absorption fine particles which 
consist of ferrite powder and/or carbon powder, Since it comes to mill paper the slurry which added the macromolecule 
additive which covers the surface of said electric wave absorption fine particles and support fiber, and forms a coating 
layer, and the binder which fixes the electric wave absorption fine particles in_which said coating layer was formed, for 
the support fiber in_which said coating layer was formed, while paper milling by the slurry which includes only the 
charge of an electric wave absorber as a principal member is possible, outstanding incombustibility and the outstanding 
electric wave absorption property can demonstrate. 

[0084] Further, since said slimy does not contain any materials other than said electric wave absorption fine particles as 
a principal member, the noncombustible electric wave absorption sheet concerning claim 5 can offer more cheaply the 
noncombustible electric wave absorption sheet of high performance more. 

[0085] Further, since said support fiber consists of heat-resistant fiber, the noncombustible electric wave absorption 
sheet concerning claim 6 can offer the noncombustible electric wave absorption sheet which has higher 
incombustibility. 

[0086] Since said macromolecule additive consists of cation nature polyacrylamide and anionic polyacrylamide and said 
binder consists of a cation nature inorganic binder further, the noncombustible electric wave absorption sheet 
concerning claim 7 can ensure [ more smoothly and ] association and fixing of electric wave absorption fine particles 
and support fiber, and can offer more high quality and the noncombustible electric wave absorption sheet of high 
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performance. 

[0087] It can improve the yield and can reduce a production cost while it can shorten paper-making time amount, since 
the noncombustible electric wave absorption sheet concerning claim 8 contains the polymer coagulant which condenses 
the fibrous object with which said slurry consists of said electric wave absorption fine particles and support fiber which 
fixed with said binder further. 

[0088] Since the noncombustible electric wave absorption three-dimensional structure object concerning claim 9 formed 
claim 1 thru/or one noncombustible electric wave absorption sheet of 8 in the three-dimensional structure, it can have 
the property and effect of the above-mentioned noncombustible electric wave absorption sheet. 



[Translation done.] 
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